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TITLE OF THE INVENTION 

DOUBLE-SIDED LIGHT EMITTING DEVICE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

ro001l This application claims the benefit of Korean Patent Application No. 2003-34179, filed 
on May 28, 2003 and No. 2003-86116, filed on November 29, 2003, the disclosures of which are 
incorporated herein by reference. 
BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[00021 The present invention relates to a flat panel display and, more particularly, to a 
double-sided organic light emitting device capable of preventing definition of image quality from 
being deteriorated by external light. 

2. Description of the Related Art 

[0003] Flat panel displays such as organic light emitting devices, field emission displays 
FEDS) and so forth are suited to considerable decrease in contrast according to intensriy of 
externa, light. To prevent this phenomenon, for example, a black matrix for blocking externa, 
light has been used. In spite of using such a black matrix, it is very difncult to completely b.ock 
the external light on an emission region to make a black state. 

[0004] Meanwhile, such an organic light emitting device for blocking the externa, light using a 
circular-polarizing plate is disclosed in US Paten. No. 5,596,246. The conventional organ,c „gh 
emitting device using the circular-polarizing plate is provided with an organic e,ectro,um,nescon, 
(EL) element consisting of a transparent electrode, an organic emission layer and a reflects 
electrode fomred on an insulating substrate. The insulating substrate is encapsulated with an 
encapsulating substrate using a sealant (not shown in the drawing), and a droular-polanz,ng 
plate consisting of a linear-polarizing plate and a A/4 compensating plate disposed on an outer 
surface of the insulating substrate. 
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[0005, The conventional organic light emitting devioe construed as set forth above is 
Lid so that an angle behveen a retardation axis of the W4 compensate plate and a 

asses through the linear-polarizing plate to become llnear-polanzed Irght, 
polarized light passes through the A/4 compensating plate to become circular-polanz d light. 
Cmlrized light is reflected through the reflective electrode, and become Irnear- 

Led thigh the linear-polarizing plate. The conventional organic light emitting dev,c 
Itm ntioned has an advantage In that I, can improve contrast by blocking the e«ht 
Z Z circular-polar,ing plate, bu, has a disadvantage in that it regulres a separate reflecflve 
plate in order to block the external light. 
SUMMARY OF THE INVENTION 

,0006, I. is. therefore, an aspect o, the present invention to provide a double-sided organic 

light emitting device capable of improving a contrast by blocking externa, Ugh.. 

,0007, I. is another aspect of the invention to provide a doubie-sided organic light emitting 

Lice capable of blocking reflected externa, light as we,, as bottom transmrtted light. 

[0 008, I. is ye. another aspect o, the invention to provide a double-sided organic llgh, emitting 

device capable of increasing a definition of image quality. 

,0000, I. is ye. another aspect of the invenflon to provide a doubled 

device capable of increasing a deflniflon of image dua,i.y by blocking externa, „gh« both a. 

image viewing position and at its opposite position. 

,„ 01 0, ,n order .0 accomplish these and/or other aspects there is provided a double-sided 
on at least one of inner or outer surfaces of the lower substrate. 
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,00111 The lower and upper layers of polarizing material are coating layers coated on the 
outer surfaces o, me ,ower and upper subs.ra.es respecUvel, or coating teyers ooa.e on .he 
inner surfaces of .he lower and upper subsUa.es respectively. The upper layer of pola z,ng 
ZZ is a coating layer ooated on the inner surface of the upper substrate, and me lower 
; " olaLg Lena, is a coating iayer coated on the outer surface of the lower substrate, 
and alternately, the upper layer of polarizing materia, is a coating layer coated on the outer 
surface of the upper substrate, and .he lower layer of polarizing material is a coattng layer 
eld on the inner surface of the lower substrate. Furthermore, the lower and upper layers o 
polarizing materia, are disposed so .ha. their polarization axes are perpendrcular to each other, 
and each are a coafing layer having a thickness from about 0.1 pm to 50.0 pm. 
[0 012, According to another aspect of me present invention, there is provided . double-sided 
Lt emitting device, which comprises lower and upper substta.es, an emiss,on elemen formed 

emitting predetermined light, an upper polarizing plate disposed on any one of inner or 
surfaces of the upper substrate, and a lower polarizing plate disposed on any one of .nner or 
outer surfaces of the lower substrate. 

■0013, The lower and upper polarizing plates are polarizing films bonded on the inner 
urfaces of the lower and upper substta.es respecttvely. The upper polarizing plate may be a 
oX L bonded on the inner surface of the upper substrate, and the lower polar,z,ng plate 

P m!y hi polarizing fllm bonded on the outer surface of the lower substrate. Further. . the upper 

polarizing plate may be a polarizing r„m bonded on the outer surface of the upper sub^rate, and 
he ,ower polarizing plate may be a polarizing f„m bonded on the ,nner surface o the owe 

substrate Otherwise, the lower and upper polarizing plates are polarizing films bonded on .he 

polarizing plates are disposed so .hat .heir polarization axes are perpend,cu,ar to each other, 
and each is a polarizing film having a thickness from about 50 pm to 300 pm. 
100U, According to ye, another aspect o, me present invention, there is provider , a double- 
ided ligh. emitting de.ee, which comprises lower and upper substra.es. an em,s o a men. 
formed between an inner surface of the upper substtate and an inner surface of the lower 
Zrald emitting predetermined ligh, an upper polarizing 

inner or outer surfaces of me upper subs,ra.e, a lower polarizing elemen. d,sposed on any one 
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o, inner or outer surfaces of the lower substrate, an upper compensating plate disposed 

plate disposed between the lower polarizing element and the em,ss,on element, wheretn a 
2ZL value o, each of .he lower and upper compensating plates is m. an each a g e 
£L the lower and upper compensating p,a,es and .he lower and upper polanzmg plates. 

,00151 Here, a crossing angle between a re«arda.,on axis o, the lower compensating plate 
old between the iower polarizing element and the emission element an a po^t, n 
axi o, the lower polarizing element has a direction opposite to a cross,ng angle etween 
Irdation axis of the upper compensa U ng piate disposed between the upper p« 
element and the emission element a polarization axis of the upper polanzmg element. 
p.016, The lower polarizing element is disposed on the outer surface o, the lower substrate, 
nd .he lower compensating p,a,e is disposed between the fcwer polariztng -d ' 

outer surface of the lower substrate, and the upper polarizing element ,s dtspos* I on ,h outer 
rface o, the upper substrate, and the upper compensaUng piate Is disposed between *. 
p er P oLzing Lent and the outer surface o, the upper subs.re,e. Otherwise, he lower 
Z1Z element is disposed on .he outer surface of the lower substrate, and the lower 
TZZ n Plate is disposed between the lower polarizing eiereen. and the outer surface o, 
r,oTsubsLte. and the upper polarizing elereen. is disposed on the inner surface of *e 
upper substrate, and .he upper compensating plate is disposed between the upp«r po,anz,g 
element and the inner surface of the upper substrate. 

m n Alternatively, .he lower polarizing element may be disposed on the inner surface o, the 
L substrate, and the lower compensating plate may be disposed between the «er 

element may be disposed on the inner surface of the upper substrate, and the upper 
llpensatilg plate may - disposeo be^en ane upp.r po^ e,m^ . -r 
surface of the upper substrate. Otherwise, the lower polanz,ng element may be d.sposed 
nntr surface ofl lower substrate, and .he lower compensating plate may be dispose 
Petlen the lower polarizing element and the inner surface of the lower substrate a d the 
Z ^ Polarizing element may be disposed on the outer surface of fhe upper su sfrat, and 0, 
upper compensa«ng plate may be disposed between the upper po,anz,ng element and 
surface of the upper substrate. 
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■0018] Furthermore, the lower and upper compensating plates include at least one 
compensating f„ m having a predetermined phase dflerenc* retardation axis. When a phase 
difference retardate axis of each of the lower and upper compensaang plates is X M and 
angles between relation axes of the lower and upper compensating plates and polar ^hon 
ax s o, .he lower and upper po,ahzing e,ements are opposite to each other, externa, „gh ** 
„ incident and transmitted from a position opposite to an observing position o, gh emitted from 
, he emission e,emen, is no longer transmitted toward an observer regardless of no. only an 
angle between po.ariza.ion axis of the upper polarizing element and the phase difference 
re .arda.ion axes of .he lower and upper compensating plates but also an angle between 
gallon axis o, the lower polarizing e,amen, and ,he phase difference retardatton axes o, the 
lower and upper compensating plates. 

,00191 According to ye. still another aspect of the present invention, there is provided a 
Lb,e-sided tight emitting device, which comprises lower and upper subs.ra.es, an em,ss,on 
element formed between an inner surface of .he upper substrate and an inner surface of the 
,ower substrate and emitting predefined light, an upper poiarizing element disposed on any 
one o, inner and outer surfaces o, .he upper substrate, a lower polarizing element disposed °" 
any one of inner and outer surfaces of Ore lower substrate, and an upper compensate plate 
disposed between the upper polarizing element and the emission element, and a lower 
compensating plate disposed between the lower polarizing element and the 
wherein angle between phase difference retardatton axis of the lower compensating pla e and 
Ionization axis of the lower polarizing elemen, and angle between phase deference reterdatton 
axis of ttte upper compensating plate and polarization axis of the upper polanzrng eleme . are 
osite to each other, and wherein at a position w*ere light emitted from the em,ss,or .element 
observed, light emitted „om the emission elemen, is transmitted, and a„ external Irgh noden, 
a, the observed position of the ligh, and a. a position opposite to the obsenred pos, on o, the 
light are blocked, and externa, ligh. reflected within the emission element is blocked. 

[0020] According to ye, still another aspect of the present invention, .here is provided a 
LblLted ligh. emitting device comprising lower and upper substrates, an em,ss,on a men. 
formed beN*en an inner surface of the upper substrate and an inner surface of ttia lower 
substrate and emitting predetermined light, an upper polariang elemen. dispose 
in „er and ou.er surfaces of .he upper subs.ra.e, and a lower polarteing elemen. d.sposed on any 
one of inner and outer surfaces of the lower substrate, wherein the ,ower and upper po,anz,ng 
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elements are disposed so that polarization axes of the lower and upper polarizing elements 
perpendicular to each other, and wherein at a position where light emitted from the emiss.on 
element is observed, light emitted from the emission element is transmitted and all external l.ght 
incident at the observed position of the light and at a position opposite to the observed pos.t.on 
of the light are blocked. 

[0021] The lower and upper polarizing elements each are a coating layer of polarizing 
material having a thickness from about 0.1 um to 50.0 urn, or a polarizing film having a 
thickness from about 50 um to 300 um. The lower and upper polarizing elements are disposed 
any one of on the inner surfaces of the lower and upper substrates respectively and on the outer 
surfaces of the lower and upper substrates respectively, and otherwise the lower and upper 
polarizing elements are disposed on the inner surface of the upper substrate and the outer 
surface of the lower substrate respectively, or on the outer surface of the upper substrate and 
the inner surface of the lower substrate respectively. 

[0022] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 

FIG. 1 shows a cross-sectional structure of a double-sided organic light emitting device 
according to a first embodiment of the invention; 

FIG. 2 shows a cross-sectional structure of a double-sided organic light emitting device 
according to a second embodiment of the invention; 

FIG. 3 shows a cross-sectional structure of a double-sided organic light emitting device 
according to a third embodiment of the invention; 

FIG. 4 shows a cross-sectional structure of a double-sided organic light emitting device 
according to a fourth embodiment of the invention; 

FIG. 5 shows a cross-sectional structure of a double-sided organic light emitting device 
according to a fifth embodiment of the invention; 
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FIG. 6 shows a cross-sectional structure of a double-sided organic light emitting device 
according to a sixth embodiment of the invention; 

FIG. 7 shows a cross-sectional structure of a double-sided organic light emitting dev,ce 
according to a seventh embodiment of the invention; 

FIG. 8 shows a cross-sectional structure of a double-sided organic light emitting dev,ce 
according to an eighth embodiment of the invention; 

FIGs 9A and 9B are views explaining a principle of blocking external light .n the double- 
sided organic light emitting device according to the first embodiment of the invention; 

FIG. 10 shows a cross-sectional structure of a double-sided organic light emitting dev.ce 
according to a ninth embodiment of the invention; 

FIG. 11 shows a cross-sectional structure of a double-sided organic light emitting dev,ce 

according to a tenth embodiment of the invention; 

FIG. 1 2 shows a cross-sectional structure of a double-sided organic light emittang dev.ce 
according to an eleventh embodiment of the invention; 

FIG. 1 3 shows a cross-sectional structure of a double-sided organic light emitting dev.ce 
according to a twelfth embodiment of the invention; 

FIGs 14A and 14B are views explaining a principle of blocking external light in the 
double-sided organic light emitting device according to the ninth embodiment of the invent.cn; 

FIG. 15 shows a cross-sectional structure of a double-sided organic light emitting dev.ce 
according to a thirteenth embodiment of the invention; 

FIG. 16 shows a cross-sectional structure of a double-sided organic light emitting dev.ce 
according to a fourteenth embodiment of the invention; 

FIG. 17 shows a cross-sectional structure of a double-sided organic light emitting dev.ce 
according to a fifteenth embodiment of the invention; 

FIG. 18 shows a cross-sectional structure of a double-sided organic light emitting dev.ce 
according to a sixteenth embodiment of the invention; 

FIG. 19 shows a cross-sectional structure of a double-sided organic light emitting dev.ce 
according to a seventeenth embodiment of the invention; and 

FIGs 20A and 20B are views explaining a principle of blocking external light m the 
double-sided organic light emitting device according to the thirteenth embodiment of the 
invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0024] Reference will now be made in detail* the embodiments of the present invention, 
examples of whioh are illustrated in the aooompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments are described below to 
explain the present invention by referring to the figures. 

[0025] FIG. 1 shows a cross-sectional structure of a double-sided organic light emitting 
device according to a first embodiment of the invention. 

[0026] Referring to FIG. 1 . there is an insulating substrate as a lower substrate 110. on which 
an anode e.ectrode 120 is formed. An organic* layer 130 is formed on the anode electrode 
120 A cathode electrode 140 is formed on the organic thin layer 130. A passivaton layer 150 
is formed on the cathode electrode 140. An encapsulating substrate 160 as an upper substrate 
is bonded and encapsulated to the lower substrate 110 using a sealant (not shown). 

[0027] The lower and upper substrates 110 and 160 may make use of a transparent 
substrate such as a glass substrate. The anode electrode 120 is a transparent electrode, which 
is formed by depositing and patterning transparent conducive layer of ITO (Indium Tin Oxide), 
,ZO (indium Zinc Oxide) or so forth on an inner surface of the lower substrate 110. The orgamc 
thin layer 130 includes at least one of a hole injecting layer (HIL), a hole transporting layer 
(HTL) an emission layer, a hole blocking layer (HBL), an electron transporting layer (ETL) and 
an electron injecting layer (EIL). The cathode electrode 140 is also a transparent electrode 
wnlch is formed by depositing a metai iayer of Ca, LiF or so forfh vHch has a low work func on. 
The passivation layer 150 is formed using a transparent sealant, so that it is possible not only to 
guarantee a lifetime of the organic light emitting device exposed in the air but also prevent 
oxidation of the cathode electrode 140 or the anode electrode 1 20. 

[0028] Lower and upper polarizing elements 170A and 180A are arranged on outer surfaces 
of the lower and upper substrates 110 and 160, respectively. The polarizing elements . 17W 
and 180A are layers of a polarizing material, which are coated on the outer surfaces of the 
substrates 110 and 160. respectively. Further, the layer of the polarizing material is formed by 
coating a polarizing solution available from OPTIVA INC. at a thickness from about 0.1 pm to 
50.0 urn. 
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[0029] Here, preferably, both the lower polarizing element 170A arranged on the outer 
surface of the lower substrate 110 and the upper polarizing element 180A arranged on the outer 
surface of the upper substrate 160 have their polarization axes perpendicular to each other. 
Hence, the lower and upper polarizing elements 170A and 180A may be integrally formed wth 
the lower and upper substrates 110 and 160. 

[0030] in the first embodiment, the lower substrate 110 on which an electroluminescent (EL) 
element 100 is formed is encapsulated with the upper substrate 160, and then the lower and 
upper polarizing elements are formed by coating the layers 170A and 180A of the polarizing 
material on the outer surfaces of the lower and upper substrates 110 and 160. Thereby, the 
organic light emitting device can be fabricated. 

[0031] Alternatively, the lower and upper polarizing elements may be formed by coating the 
layers 170A and 180A of the polarizing material on the outer surfaces of the lower and upper 
substrates 110 and 160, and then the EL element 100 may be formed on the lower substrate 
110, and finally the lower substrate may be encapsulated with the upper substrate. Thereby, the 
organic light emitting device may be fabricated. 

[0032] FIG 2 shows a cross-sectional structure of a double-sided organic light emitting 
device according to a second embodiment of the invention. Similarly to that of the first 
embodiment, the organic light emitting device according to the second embodiment has a 
structure where polarizing elements 170B and 180B are formed on the outer surfaces of the 
lower and upper substrates 110 and 160, respectively. 

[0033] Here, the lower polarizing element 170B and the upper polarizing element 180B are 
polarizing plates bonded on the outer surfaces of the substrates 110 and 160, respectively. 
Each of the polarizing plates 170B and 180B is formed by bonding a polarizing film between 
about 50 to 300 urn in thickness on each outer surface of the lower and upper substrates 110 
and 160 In this case, the lower polarizing element 170B bonded on the outer surface of the 
,ower substrate 110 and the upper polarizing element 180B bonded on the outer surface of the 
upper substrate 160 are preferably bonded in such a manner that their polarization axes are 
perpendicular to each other. 

[0034] In the second embodiment, the lower substrate 110 on which the emission element 
100 is formed is encapsulated with the upper substrate 160, and then the lower and upper 
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polarizing elements are formed by bonding the lower and upper polarizing films 170B and 180B 
on the outer surfaces of the lower and upper substrates 110and 160. Thereby, the organ.c l.ght 
emitting device can be fabricated. 

[0035] Alternatively, the lower and upper polarizing elements may be formed by bonding the 
lower and upper polarizing films 170B and 180B on the outer surfaces of the lower and upper 
substrates 110 and 160, and then the EL element 100 may be formed on the lower substrate 
110, and finally the lower substrate 110 may be encapsulated with the upper substrate 160. 
Thereby, the organic light emitting device may be fabricated. 

[0036] FIG. 3 shows a cross-sectional structure of a double-sided organic light emitting 
device according to a third embodiment of the invention. The organic light emitting device 
according to the third embodiment has a structure where a lower polarizing element 270A .s 
arranged on an outer surface of a lower substrate 21 0, and an upper polarizing element 280A .s 
arranged on an inner surface of an upper substrate 260. 

[0037] Referring to FIG. 3, in the first embodiment, an inner surface of the lower substrate 
210 is provided with an emission element 200, which includes an anode electrode 220 as a 
,ower electrode, an organic thin layer 230 and a cathode electrode 240 as an upper electrode. 
A passivation layer 250 is formed on the cathode electrode 240. The upper substrate 260 .s 
bonded and encapsulated to the lower substrate 210 using a sealant (not shown). 

[0038] The polarizing elements 270A and 280A are arranged on an outer surface of the lower 
substrate 21 0 and an inner surface of the upper substrate 260, respectively. The polarizing 
elements 270A and 280A are layers of a polarizing material which are coated on an outer 
surface of the lower substrate 210 and an inner surface of the upper substrate 260, respectively. 
Further, the layer of the polarizing material is formed by coating a polarizing solution available 
from OPTIVA INC. at a thickness from about 0.1 um to 50.0 um. 

[0039] Here, both the lower polarizing element 270A arranged on the outer surface of the 
lower substrate 21 0 and the upper polarizing element 280A arranged on the inner surface of the 
upper substrate 260 are preferably formed in such a manner that their polarization axes are 
perpendicular to each other. Hence, the lower and upper polarizing elements 270A and 280A 
whose polarization axes are perpendicular to each other may be integrally formed with the lower 
and upper substrates 210 and 260. 
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[0040] In the third embodiment, the emission element 200 is formed on the lower substrate 
210, and then the lower and upper polarizing elements are formed by coating the layers 270A 
and 280A of the polarizing material on the outer surface of the lower substrate 21 0 and the inner 
surface of the upper substrate 260. Thereby, the organic light emitting device can be fabricated. 

[0041] Alternatively, the lower and upper polarizing elements are formed by coating the 
layers 270A and 280A of the polarizing material on the outer surface of the lower substrate 210 
and the inner surface of the upper substrate 260, and then the emission element 200 may be 
formed on the lower substrate 210, and finally the lower substrate 210 may be encapsulated 
with the upper substrate 260. Thereby, the organic light emitting device may be fabricated. 

[0042] FIG. 4 shows a cross-sectional structure of a double-sided organic light emitting 
device according to a fourth embodiment of the invention. As in the third embodiment, the 
organic light emitting device according to the fourth embodiment has a structure where a lower 
polarizing element 270B is arranged on the outer surface of the lower substrate 21 0 and an 
upper polarizing element 280B is arranged on the inner surface of the upper substrate 260. 

[0043] Here, the lower polarizing element 270B and the upper polarizing element 280B are 
polarizing plates, one polarizing element 270B bonded on the outer surfaces of the lower 
substrate 210 and the other 280B is bonded on the inner surface of the upper substrate 260. 
The polarizing plates 270B and 280B are formed by bonding a polarizing film between about 50 
to 300 um in thickness on the outer surfaces of the lower substrate 21 0 and on the inner surface 
of the upper substrate 260. In this case, the lower polarizing element 270B bonded on the outer 
surface of the lower substrate 210 and the upper polarizing element 280B bonded on the inner 
surface of the upper substrate 260 are preferably bonded in such a manner that their 
polarization axes are perpendicular to each other. 

[0044] In the fourth embodiment, the emission element 200 is formed on the lower substrate 
210, and then the lower and upper polarizing elements are formed by bonding the lower and 
upper polarizing films 270B and 280B on the outer surfaces of the lower substrate 210 and on 
the inner surface of the upper substrate 260. Thereby, the organic light emitting device can be 
fabricated. 

[0045] Alternatively, the lower and upper polarizing elements may be formed by bonding the 
lower and upper polarizing films 270B and 280B on the outer surfaces of the lower substrate 
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210 and on the inner surface of the upper substrate 260, and then the emission element 200 
ma y be formed on the lower substrate 210, and finally the lower substrate 210 may be 
encapsulated with the upper substrate 260. Thereby, the organic light emitting device may be 
fabricated. 

[0046] FIG. 5 shows a cross-sectlonal structure of a double-sided organic light emitting 
device according to a fifth embodiment of the invention. The organic light emitting device 
according to the fifth embodiment has a structure where a lower polarizing element 370A ,s 
arranged on an inner surface of a lower substrate 310, and an upper polarizing element 380A 
arranged on an outer surface of an upper substrate 360. 

[0047] Referring to FIG. 5, as in the first embodiment, an inner surface of the lower substrate 
310 is provided with an emission element 300. which includes an anode electrode 320 as a 
lower electrode, an organic thin layer 330 and a cathode electrode 340 as an upper ele^ode. 
A passivation layer 350 is formed on the cathode electrode 340. The upper substrate 360 ,s 
bonded and encapsulated to the lower substrate 310 using a sealant (not shown). 

[0048] The polarizing elements 370A and 380A are arranged on an inner surface of the lower 
substrate 310 and an outer surface of the upper substrate 360, respectively. The polanzmg 
elements 370A and 380A are layers of a polarizing material which are coated on an inner 
surface of the lower substrate 310 and an outer surface of .he upper subslrale 360, respec vely. 
Further, the layer of the polarizing material is formed by coating a polarizing solution avertable 
from OPTIVA INC. at a thickness from about 0.1 pm to 50.0 pm. 

[0049] Here, both the lower polarizing element 370A arranged on the inner surface of the 
lower substrate 310 and the upper polarizing element 380A arranged on the outer surface of the 
upper substrate 260 are preferably formed in such a manner that their polarization axes are 
perpendicular ,o each other. Hence, the lower and upper polarizing elements 370A and 380A 
11 polarization axes are perpendicular to each other may be integrally formed w„h the lower 
and upper substrates 310 and 360. 

[0050] In the fifth embodiment, the lower and upper polarizing elements 370A and 380A are 
formed by coating the layers of the polarizing material on the inner surface of the lower 
substrate 31 0 and the outer surface of the upper substrate 360, and then the emission element 
300 is formed on the layer 370A of the polarizing material and is encapsulated with the upper 
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substrate which Is provided with .he tayer 380A of .he po.ar.zino ma.eria. on .he outer surface 

thereof. Thereby, the organic light emitting device can be fabncated. 

■0051] FIG. 6 shows a cross-sectional structure of a double-sided organic light emitting 

ZJ> according to a sixth embodiment o, .he invention. As in .he m embodiment, me organ, 
g littlng de ice according .o the sixth embodiment has a secure where a ,ower po,ar,z,n 

lien. 370B is arranged on an inner surface of a lower subs«ra.e 310, and an upper polanzmg 

element 380A is arranged on an outer surface of an upper substrate 360. 
,0052] Here, the lower polarizing element 370B and the upper polarizing element 380B are 
po.ahz.ng plates, one polarizing element 370B is bonded on the inner surface of the lower 
substrate 310 and the other polarizing element 330B is bonded on the outer surface of 1 e 
upper substrate 360. The polarizing pla.es 370B and 380B are formed by bonding a po la„z,ng 
2 between abou, 50 .o 300 pm in IhicKness on the inner surfaces of ttte lower substra 3 
and on the outer surface of .he upper substrate 360. In mis case, the .ower polanzmg e erne 
370B bonded on .he inner surface o, .he lower substrate 310 and the upper polanzmg eternal 
380B bonded on the outer surfac* of the upper substrate 360 are preferably bonded ,n such a 
manner thai their polarization axes are perpendicular to each other. 

[0053] in the sixth embodiment, the lower and upper polarizing e,ements are form* I by 
ending the lower and upper polarizing Alms 370B and 380B on the inner surfaces o, the lower 
substrate 310 and on the outer surface of the upper substrate 360, and .hen the emission 
e,emen. 300 is formed on the tower polarizing film 370B, and finally .he .ower substrate 
encapsulated with me upper substrate 360. Thereby, the organic tight emitting dev,ce can be 
fabricated. 

[00541 FIG. 7 shows a cross-sectional structure of a double-sided organic light emitting 
L. according to a seventh embodiment o, the invent. The organic lighf emitting dev,ce 
according to the seventh embodiment has a structure where lower and upper polanzmg 
Z2 , 470A and 480A are arranged on inner surfaces o, lower and upper substrates 410 and 
460, respectively. 

[0055, Refemng to FIG. 7, as in the first embodiment. ,he inner surface of the lower substrate 
410 is provided with an emission element 400, which includes an anode electrode 420 a a 
lower electrode, an organic thin layer 430 and a cathode electrode 440 as an upper electrode. 
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A passivation iayer 450 is formed on the cathode eleotrode 440. The upper substrate 460 is 
encapsulated to the lower substrate 410 using a sealant (not shown). 

t 00561 The polarizing elements 470A and 480A are arranged on the inner surfaces of the 
L and upper substrates 410 and 460, respectively. The poking elements 470A an 480A 
re layers 1 polarizing materia, which are coated on the inner surfaces of the lower and upper 
substrates 410 and 460, respectively. Further, the layer of the polarizing ma.ena, ,s formed by 
coating a polarizing solution available from OPTIVA INC. a. a thickness from about 0.1 pm 
50.0 pm. 

[0057] Here, both the lower polarizing element 470A arranged on the inner surface of the 
lower substrate 410 and the upper polarizing element 480A arranged on the inner surface of the 
upper substrate 460 are preferably formed in such a manner that Iheir polarization axes are 
pi pendicular to each other. Hence, the lower and upper polarizing elements 470A a d 48 A 
whose polarizer axes are perpendicular to each other may be integrally formed w,h the lower 
and upper substrates 410 and 460. 

[0058] in the seventh embodiment, the lower and upper polarizing elements 470A and 480A 
are formed by coating the layers o, ,he polarizing material on the inner surfaces of the lower and 
upper substrates 410 and 460, and then the emission element 400 is formed on the lower 
polarizing element 470A and is encapsulated with the upper substrate 460. Thereby, the 
organic light emitting device can be fabricated. 

[0059] FIG. 8 shows a cross-sectional structure of a double-sided organic light emitting 
evice according to an ekghth embodiment of the invention. As in the seventh embod.men, he 
organic light emitting device according to the eighth embodiment has a structure where lower 
and upper polarizing elements 470B and 480B are arranged on the inner surfaces o, lower and 
the upper substrates 410 and 460, respectively. 

[0060] Here, the lower polarizing element 470B and the upper polarizing element ASOB are 
polarizing plates, which are bonded on the inner surfaces of the lower and upper substrates 410 
and 460 respectively. The polarizing ptates 470B and 480B are formed by bonding a po,anz,ng 
f„m between about 50 to 300 pm in thickness on each inner surface of the lower and upper 
substrates 410 and 460. In this case, both the lower polarizing element 470B bonded on the 
inner surface of the lower substrate 410 and the upper polarizing element 480B bonded on the 
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inner surface of the upper substrate 460 are preferably bonded in such a manner that their 
polarization axes are perpendicular to each other. 

[0 061] in the eighth embodiment, the .ower and upper polarizing elements are formed by 
bonding the .ower and upper polarizing films 470B and 480B on the inner surfaces of the lower 
and upper substrates 410 and 460, and then the emission element 400 is formed on the lower 
polarizing element 470B and is encapsulated with the upper substrate. Thereby, the organ.c 
light emitting device can be fabricated. 

[0062] in the double-sided organic light emitting device according to the first embodiment of 
the invention, a principle of blocking externa, light will be described below with reference to 
FIGs. 9A and 9B. 

[00631 As shown in FIG. 9A. when an observer 190 looks on the side of the enoapsulating 
substrate 160 as the upper substrate, internal light 191 emitted from the EL layer 130 is linearly 
polarized through the upper polarizing element 180A to travel in an arrow direotion 192 so that 
the observer 190 sees the light through the upper substrate 160. The linearly polarized internal 
light oscillates in the same direction as the polarization axis of the polarizing element 180A. 

[0064] Meanwhile, external light 195 which is incident from the observer 190 to the 
encapsulating substrate 160 is linearly polarized through the upper polarizing element 180A to 
travel in an arrow direction 196. Internal transmitted light which is linearly polarized through the 
upper polarizing element 180A is reflected by a layer structure of the EL element 100. and the 
reflected external light is linearly polarized in a different direction to cross 90 degrees with an 
incident angle of the light which is incident through the encapsulating substrate 160. thus fa,l,ng 
in transmission. 

[0065] Further, in the case of another external light which is incident at a position opposite to 
the observer 190. namely, transmitted external light which is incident on and transmitted through 
the insulating substrate 110. it is linearty polarized through the lower polarizing element 170A. 
Here the polarization axes of the lower and upper polarizing elements 170A and 180A are 
arranged perpendicular to each other, so that the transmitted external light which has been 
Uneariy polarized does no. pass through the upper polarized Cement 180A. In other words, ,n 
, he case o, the transmitted external light, its polarization axis when It has been linearly polarized 
is perpendicular to its polarization axis when it has been incident on the insulating substrate 
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110 Asa result, the transmitted external light passing through the lower substrate 110 at the 
position opposite to the observer 190 is blocked without being emitted through the upper 
polarizing element 180A. 

,00661 As shown in FIG. 9B, when the obse^er 190 looks on the side o. the insulating 
substrate 110 as the lower substrate, interna, light 191 emitted trom the EL layer 13 ,s ,n y 
polarized through the lower polarizing element 170A to travel in the arrow direCon 192 so 
^observer 190 sees the light Ihreugh the lower substrate 110. The linearly polanzed rnferna, 
„ 9 ht osdlla.es in the same direct as me polarization axis of the lower polarizing element 
170A. 

[00671 Meanwhile, externa, light 195 that is inddent from the observer 190 to the insulating 
substrate 110 is linearly polarized through the lower polarizing element 170A to .rave in an 
arrow direction 196. Infernal transmitted light which Is linearly polarized through the lower 
polarizing element 170A is reflected by the layer structure of the EL element 100, and the 
elected external light is linearly polarized in a different direction to cross 90 degrees w h an 
indden. angle of Ore light which is incident through the insulating substrate 110, thus fa„,ng ,n 
transmission. 

[00681 Further, in the case of another externa, light which is incident a. a position opposite to 
the observer 190, namely, transmitted externa, fight which is indden. on and transacted through 
the encapsulating subsfrafe 160, it is linearly polarized through fhe upper P^*™T 
180A Here, the polarization axes of the lower and upper polarizing elements 170A and 180A 
are ananged perpendicular to each other, so that fhe transmitted external light which has been 
linearly polarized does no. pass through the lower polarized elemen, 170A. In other words, ,n 
the case of .he transmitted externa, light, ifs polarization axis when i, has been linearly poa^ed 
is perpendicular to its polarization axis when i. has been indden. on the enrtapsulaflng su strafe 
160 As a result, the transmitted externa, light passing through the encapsulafing substrate 160 
a, the positon opposite fo the obse^er 190 is blocked without being emitted through the lower 
polarizing element 170A. 

[0069! Here, the reflected externa, light refers to light which is incident on the encapsulating 
substrate 160 to travel toward the lnsulafing substrate 110 and is reflected through the .interna, 
emission e,emen, 100 to fravel toward the encapsulating substrate 160 again, or whrch ,s 
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incident on the insulating substrate 110 to travel toward the encapsulating substrate 16 and 
reflected through the internal emission element 100 to travel toward the insulating substrate 110 
again Further, the transmitted external light refers to light which is incident through the 
encapsulate substrate 160 to travel toward the insulating substrate 110, or which is incdent 
through the insulating substrate 110 to travef toward the encapsulating substrate 160. 
,00701 As set forth above, on whichever side of the tower and upper substrates the observer 
190 looks, only the light emitted from the emission layer 120 is allowed to pass through the 
lower or upper substrate 110 or 160, but the reflected or transmitted external light is not allowed 
,o pass through the lower or upper substrate 110 or 160, Ihus being dissipated. Conseguen > , « 
is possible to realize a double-sided light emitting structure in which a contrast is prevented from 
being deteriorated by the external light. 

[00711 The principle of blocking the external light has been described in connection with the 
double-sided organic light emitting device of the first embodiment with reference to FIGs. 9A 
and 9B. but is not limited to it. Therefore, as in the first to eighth embodiments, in the case 
where the lower polarizing element is arranged on any one of inner and outer surfaces of the 
lower substrate and the lower and the upper polarizing elements are ananged on any one of 
inner and outer surfaces of the upper substrates so that the polarization axis of the lower 
polarizing element is perpendicular to that of the upper polarizing element, it is posstble to 
accomplish the above-mentioned effects of blocking the external light. Furthermore the 
principle of blocking external light according to the first to eighteen embodiments of the 
invention may be applicable to display devices including other emission elements. 

[0072] FIG. 10 shows a cross-sectional structure of a double-sided organic light emitting 
device according to a ninth embodiment of the invention. 

[0073] Referring to FIG. 10. there is a transparent lower insulating substrate 510, such as a 
glass substrate, on which a lower electrode 520 as an anode electrode is formed. An organtc 
thin layer 530 and an upper electrode 540 as a cathode elecUode are formed on the lower 
electrode 520. The lower electrode 520 functions as the anode electrode, which forms a 
transmission electrode consisting of a transparent conductive tayer o, ITO (Indium Tin Ox.de, 
IZO (Indium Z,no Oxide) or so forth. The organic thin layer 530 includes at least one selected 
from a hole injecting layer (MIL), a hole transporting layer (HTL), an emission layer, a hole 
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blocking layer (HBL), an electron transporting layer (ETL) and an electron injecting layer (EIL). 

Ca LiF or so forth which has a low work function. In mis manner, the tower electrode 520, the 
organic thin layer 530 and the upper electrode 540 constitute an EL element 500. 
[0074, A transparent encapsulating substrate 560 such as the glass substrate is bonded and 
Lapsulated to the lower substrate 510 using a sealant <no, shown). Lower and upper ctrc lar- 
polaLg plates 570 and 580 are disposed on outer surfaces of ,he iower and enoapsul t,ng 
Us 510 and 560, respective,, The lower circulating plate 570 includes a ower 
linear-polarizing plale 575 and a lower compensaflng plate 571 . The lower oompens ng *e 
571 m kes use of a «4 compensating plate. Similarly, the upper circular-poianzing plafe 580 
inldes an upper linear-polarizing plate 585 and an upper compensating plate 581 . The upper 
compensating plate 581 makes use of a W4 compensating plate. 

,00751 in the double-sided organic light emitting device having a configuration as set forth 
bove, when each phase difference retardaflon value, of me lower and upper cornea ,ng 
plates 571 and 581 is denoted by x, the phase difference retardation value, x, satisfies the 
following expression. 

[0076] nW2 < x < (n+1)W2, where n is an integer number. 

[0077] Thus, the double-sided organic light emitting device of the present invenflon can block 
he externa, ligh, regardless of ,he direction in which the observer looks. Further ^n .he 
external ligh. is reflected inside .he emission element 500. .he reflected -»"^» » * 
blocked. Thus, the double-sided cyanic ligh. emitting device of the present ,nven.,on has a 
high contrast. 

[0078] A principle of blocking the external ligh, in the doubie-sided organic ligh. emitting 
device according to the ninth embodiment of the invention will be descnbed below w„h 
reference to FIGs. 14A and 14B. 

[0079] First, in the case where an observer 590 looks on the side of the encapsulating 
substrate 560, interna, light emitted from the emission layer 530 is seen through .he upper 
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encapsulating substrate 560 is circular* polarized through me iinear-polahzing plate 585 and 
the compensating plate 581 to travel in an arrow direction 596. 
[0080, in this manner, the externa, light circularly polarized through the upper circuiar- 
polari Lg plate 580 is re.ec.ed by a layer structure o. the EL element 500 and « — ' 
£ zed i a different direction. Here, .he lef. circular* polarized ligh. is oonve ed into nght 

Lady polarized light. Then, the right circularly polarized light is converted into a rnea, 
Jarize^htby ,e upper compensating p,a.e 581, Here, ^^^^ 
by the upper compensating plate 581 crosses 90 degrees with an rnaden. angle of .he I g 
which is initially incident through the encapsulating subsfrate 560, thus tailing in .ransm,ss,on. 

[00811 Meanwhile, in .he case of another external ligh. which is incident a. a position 
opposite to ^ observer 590, namely, transmitted external light which is indden. on and 
Zsmitted through the insuring substrate 510, , each o, the lower and upper compen a,,ng 
plates 571 and 581 has a phase difference retard^ axis of W 4, and t a crosse ang e 
between the phase dWerence retardation axis o, the upper compensafcng P^-^ 
polarization axis of the upper polarizing plate 585 is opposite to a crossmg angle between the 
p ase difference retardation axis of the lower compensating plate 571 and a po,anza.,on „ o 
le owe. polarizing plate 575, me transmitted externa, ligh, which passes through the ,nsu,a*ng 
sobstrate 51 0 fails to be transmitted to me observer 590 regardless of angles befcvee h 
upper polarizing p,a.e 585 and the ,ower and upper compensating plates 5 1 and 58 and 
ZJL me ,ower polarizing plate 575 and me lowar and upper compensate plates 571 and 



581. 



[0082, For example, as in FIG. 14A. when the iinear.polari.ng plate 585 o, <h upper 
Ll, polarizing plate 580 and .he linear-polartfrig plate 575 of the lower arcu ^ 
plate 570 are arranged so that their polarization axes are parallel to each other, the transmrtted 

polarized through the linear-polarizing plate 575 and the compensating plate 571 wh,c 
constitute the lower circular-polarizing plate 570, and then traveis toward the encapsulate 
substrate 560. 

[0083] in mis case, because the phase difference delay axes of the lower and upper 
compensating plates 571 and 581 are equal to each other, me transmitted external l,gh, ,s 
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shifted twice by V4 in .he same direction, consequently by e tea, of W2. and is transformed into 
tZ POtahzed ,ighL ,n ,he case o, the —ed externa, light, its polarizatton ax,s after, s 
linear, polarized is perpendicuiar «o its poiarizafion axis before it is linearty polanzeo. , .e w en 
„ is inlen, on ,he insulaflng substrate 510. As a resu,,. me transmitted externa, „g passtng 
through the insulattng substrate 510 at the position opposite to the observer 590 ,s blocked 
without being emitted through the upper circular-polarizing plate 580. 

[0084) AS in FIG. 14B, even when .he linear-polarizing plate 585 of .he upper circular- 
olari ing plate 580 and .he linear-polarizing plate 575 o, the ,ower drcular-polanang plate 570 
a"a rranged so that Iheir polarized axes are perpendicular .0 each olher. external gh, 
I incident through ,he encapsulating substrate 560 and is rented through Una EL eemen, 500. 
i.e.. reflected externa, light is blocked as well according to the same principle as ,n FIG. 14A 

[0085] Further, the externa, light incident on the side of the insulating substrate 510 passes 
Lgn the insulattng substrate 510. i.e., me transmitted external light ,s ciratlarty polanze 
through the linear-polarizing plate 575 and the compensating plate 571 wrtich cons tute 
lower circular-polarizing plate 570, and then trave. toward the encapsulaflng substrate O n 
this case, because .he phase difference retardation axes o, me lower and upper compen a,ng 
plates 571 and 581 are perpendicular ,o each other, the transmitted incident tight . „nea y 
polarized in the same direction as the direction when passing through the ,nsu,a.,ng substrate 
510, the upper linear-polarizing plate 585 on the side of the encapsulating substrate ,s 
perpendicular to the lower, linear-polariang piate 575, so that me transmitted external light 
passing through the insulating substrate 510 is blocked without being emitted toward the 
observer 590 through the upper circular-polarizing plate 580. 

[0086] Here, the reflected externa, light refers to light which is incident on the encapsulating 
ubstrate 560 to travel toward the insulating substrate 510 and is reflected through 
EL element 500 to travel toward the encapsulating substrate 560 again, or which is inaden. on 
the insulating substrate 510 to .rave, toward the encapsulating substrate 560 and is reflected 
1 the n.ema, EL e,emen. 500 to .ravel toward the insulating substrate 510 again. Furthe, 
me transmitted externa, tight refers to light which is incident through the encapsulate substrate 
560 to trave, toward the insulating substrate 510, or which is incident through the msulattng 
substrate 510 to travel toward me encapsulating substrate 560. 
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[0087] As a result, only the light 591 emitted from the emission layer 530 is seen to the 
observer 590, but the external light incident on the side of the encapsulating substrate « 
b,ocked. Therefore, although the light is emitted from the emission layer 530 in both oppos.te 
directions, a background on the side of the insulating substrate is not projected, so that the 
obsen/er 590 can recognize only the light emitted from the emission layer 530. Th.s allows a 
definition of image quality to be improved. 

[0088] For this reason, in the double-sided organic light emitting device of the invention, with 
regard to the transmitted external light which is incident from the direction opposite to the 
observer 590, it is preferable that the crossing ang.es between the retardation axes of the lower 
and upper compensating plates 571 and 581 and the polarization axes of the lower and upper 
linear-polarized plates 575 and 585 become rotational angles opposite to each other at the 
lower and upper substrates. 

[0089] FIG. 11 shows a cross-sectional structure of a double-sided organic light emitting 
device according to a tenth embodiment of the invention. 

[0090] Referring to FIG. 11 , the double-sided organic light emitting device of the tenth 
embodiment is similar to that of the ninth embodiment except for a compensating plate. 
Specifically, the compensating plate is configured of one A/4 compensating plate in the first 
embodiment, but a plurality of compensating films in the tenth embodiment, each of wh.ch has a 
phase difference retardation axis and functions as the A/4 compensating plate. 

[0091] in the double-sided organic light emitting device according to the tenth embodiment, 
there is a lower insulating substrate 610. on which a lower electrode 620 is formed. An organ.c 
thin layer 630 and an upper electrode 640 are formed on the lower electrode 620. An 
encapsulating substrate 660 is bonded and encapsulated to the lower substrate 610 us.ng a 
sealant Lower and upper circular-polarizing plates 670 and 680 are disposed on outer surfaces 
of the lower and encapsulating substrates 610 and 660, respectively. The lower circular- 
polarizing plate 670 includes a lower linear-polarizing plate 675A and a lower compensate 
plate 671 A The lower compensating plate 671 A makes use of the A/4 compensating plate. 
Similarly, the upper circular-polarizing plate 680 includes an upper linear-polarizing plate 685A 
and an upper compensating plate 681 A. The upper compensating plate 681 A makes use of the 
plurality of compensating films 682-684 so as to function as the A/4 compensating plate. Here, 



21 



Docket No.: 1514.1042 



the compensating Alms 682 through 684 have their phase difference retardation axes which are 
equal to or different from each other. 

[0092] FIG. 1 2 shows a cross-sectional structure of a double-sided organic light emitting 
device according to an eleventh embodiment of the invention. 

[0093] Referring to FIG. 12, the double-sided organic light emitting device of the eleventh 
embodiment is similar to that of the ninth embodiment except for a compensating plate 671 B of 
the lower circular-polarizing plate 670. Specifically, the compensating plate 671 B is configured 
of one A/4 compensating plate in the ninth embodiment, but a plurality of compensating films 
672 through 674 in the eleventh embodiment, each of which has a phase difference retardat.cn 
axis and functions as the A/4 compensating plate. 

[0094] FIG. 13 shows a cross-sectional structure of a double-sided organic light emitting 
device according to a twelfth embodiment of the invention. 

[0095] Referring to FIG. 13, the double-sided organic light emitting device of the twelfth 
embodiment is similar to that of the ninth embodiment except for compensating plates 671 C and 
681 C of the lower and upper circular-polarizing plates 670 and 680, respectively. Specf.cally, 
each of the compensating plates 671 C and 681 C is configured of one A/4 compensating plate .n 
the ninth embodiment, but the plurality of compensating films 672 through 674; and 682 through 
684 in the twelfth embodiment, each of which has a phase difference retardation ax.s and 
functions as the A/4 compensating plate. 

[0096] In the double-sided organic light emitting devices according to the tenth to twelfth 
embodiments shown in FIGs. 11 through 13 as in the ninth embodiment, when each phase 
difference retardation value, of the lower and upper compensating plates 671 and 681 is 
denoted by x, each phase difference retardation value x satisfies the following expression: 

nA/2 < x < (n+1 )A/2, where n is an integer number. 

[0097] Thus, as in the ninth embodiment, both transmitted external light and reflected 
external light are blocked based on the principle as shown in FIGs. 14A and 14B, so that it » 
possible to improve a definition of image quality. 
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[0098] FIG. 1 5 shows a cross-sectional structure of a double-sided organic light emitting 
device according to a thirteenth embodiment of the invention. 

[0099] Referring to FIG. 15, the double-sided organic light emitting device of the thirteenth 
embodiment is similar to that of the ninth embodiment, but is applicable in the case that ,t » 
intended to improve effects of blocking light on the side of the encapsulating substrate rather 
than the lower substrate by providing the circular-polarizing plate only on the s.de of the 
encapsulating substrate. 

[00100] In the double-sided organic light emitting device according to the thirteenth 
embodiment, there is a lower insulating substrate 710, on which a lower electrode 720 « 
formed An organic thin layer 730 and an upper electrode 740 are formed on the lower 
electrode 720. An encapsulating substrate 760 is bonded and encapsulated to the lower 
substrate 710 using a sealant. Upper circular-polarizing plate 780 is disposed on outer surfaces 
of the encapsulating substrate 760, and lower linear-polarizing plate 776 is disposed on outer 
surfaces of the lower substrate 710. The circular-polarizing plate 780 includes a hnear- 
polarizing plate 785 and a compensating plate 781. The compensating plate 781 makes use of 
the A/4 compensating plate. 

[00101] In the thirteenth embodiment shown in FIG. 15, as shown in FIGs. 20A and 20B, it is 
possible to accomplish effects of blocking not only externa, light incident only at a position of an 
observer 790, i.e. on the side of the encapsulating substrate but also reflected light of th.s 
external light. 

[00102] FIG. 16 shows a cross-sectional structure of a double-sided organic light emitting 
device according to a fourteenth embodiment of the invention. 

[00103] Referring to FIG. 16, the double-sided organic light emitting device of the fourteenth 
embodiment is similar to that of the thirteenth embodiment, but is different in that it is intended 
to improve effects of blocking light on the side of the lower substrate rather than the 
encapsulating substrate by providing the circular-polarizing plate only on the side of the lower 
substrate A lower circular-polarizing plate 770 is configured of a linear-polarizing plate 775 and 
a compensating plate 771 . The compensating plate 771 makes use of the A/4 compensafcng 
plate Thus, in the case where the observer 790 looks on the side of the lower substrate 710, ,t 
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is possible to obtain effects of blocking not only external light incident only on the side of the 
lower substrate 710 but also reflected light of this external light. 

[00104] FIG. 17 shows a cross-sectional structure of a double-sided organic light emitting 
device according to a fifteenth embodiment of the invention. 

[00105] Referring to FIG. 17, the double-sided organic light emitting device of the fifteenth 
embodiment is similar to that of the thirteenth embodiment except that a compensating plate 
881 B of an upper circular-polarizing plate 880 is configured using a plurality of compensate 
films 882 through 884. each of which has a phase difference retardation axis. 

[00106] FIG. 18 shows a cross-sectional structure of a double-sided organic light emitting 
device according to a sixteenth embodiment of the invention. 

[00107] Referring to FIG. 18, the double-sided organic light emitting device of the sixteenth 
embodiment is similar to that of the fourteenth embodiment except that a compensate plate 

871 of a lower circular-polarizing plate 870 is configured using a plurality of compensating films 

872 through 874, each of which has a phase difference retardation axis. 

[00108] FIG. 19 shows a cross-sectional structure of a double-sided organic light emitting 
device according to a seventeenth embodiment of the invention. 

[00109] Referring to FIG. 19, the double-sided organic light emitting device of the seventeenth 
embodiment is similar to that of the ninth embodiment. However, in the case where po.anz.ng 
plates 971 and 981 and compensating plates 975 and 985 which constitute circular-polanzmg 
plates 970 and 980 are formed like a film or coating layer as the first or second embod.ment, the 
circular-polarizing plates 970 and 980 are arranged on inner surfaces of lower and 
encapsulating substrates 910 and 960, respectively. Alternatively, among the polanzmg plates 
971 and 981 and the compensating plates 975 and 985 which constitute the circular-polanzmg 
plates 970 and 980, the polarizing plates 971 and 981 may be arranged on outer surfaces of 
lower and encapsulating substrates 910 and 960 respectively, while the compensating plates 
975 and 985 may be arranged on inner surfaces of lower and encapsulating substrates 910 and 
960, respectively. 

[00110] Further, alternatively, any one of the lower and upper linear-polarizing plates 971 and 
981 may be formed on the inner surface of any one of the lower and encapsulating substrates 
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910 and 960, and the other polarizing plate may be formed on the outer surface of the other 
substrate. In addition, the lower and upper compensating plates may be disposed between the 
inner and outer surfaces of the substrates and emission layer. 

[001 11] The ninth to seventeenth embodiments of the invention has been illustrated regarding 
the double-sided organic light emitting device in which the circular-polarizing plates, each of 
which includes the linear-polarizing plate and the XI4 compensating plate, are bonded on one 
side surfaces of the lower and upper substrates, thereby blocking both the transmitted external 
light and the reflected external light. However, this principle may be true of other emission 
elements. Further, the passivation layer may be additionally formed on the cathode electrode of 
the emission element. 

[001 12] As can seen from the foregoing, according to the invention, by bonding the polarizing 
plates on both opposite sides of the double-sided organic light emitting device to block the 
external light, it is possible to realize the double-sided organic light emitting device having a high 
contrast. Further, in the case that it is applied to a folder-type double-sided display device, the 
polarizing plates bonded on both surfaces of the glass substrate can not only block the external 
light but also function to protect the lower and upper insulating substrates, i.e., to resist a shock. 

[00113] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined in the claims and their equivalents. 
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